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摘 要
本文分析了印尼政府的债券市场如何对美联储的非常规货币政策声明做出
反应。首先，联储货币政策委员会（FOMC）的量化宽松（QE）声明被视为影
响印尼政府债券收益率的外生性冲击事件，事件分析结果表明，尤其是在 QE1
期间，印尼政府债券收益率大幅下降。其次，运用 DNS 收益率曲线模型对印尼
政府债券收益率数据建模，使用美国 10 年期国债收益率的变化作为美国货币政
策的代理变量对印尼政府债券收益率进行回归分折。当使用整个样本时发现，印
尼政府债券收益率数据并不总是与美国 10 年期国债收益率的变化相关。使用金
融危机后的子样本发现，在 QE1时期的数据后，美国 10年期国债收益率的影响
系数变得显著。这意味着美国 10年期国债收益率的反应与 QE1计划的短期和长
期因素对印尼债券市场有大的影响。使用 Christensen 和 Rudebusch(2012)方法，
对印尼政府债券收益率数据使用无套利 AFNS模型进行建模，并对长期债券分解
为未来短期利率的加权平均与期限溢价。 分解模型输出结果显示，QE1 期间印
尼债券的跌幅产生，主要是因为急剧下降的平均预期短期利率分量，而非期限溢
价的下降。这说明，认识到美国的政策声明可能对印尼债券市场带来溢出效应，
印尼央行可能采取降低短期利率及其预期的货币政策以缓冲对印尼经济的冲击。
关键词：DNS; AFNS; 债券收益;印尼
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2Abstract
This study analyses how the Indonesia bond yields react to U.S. Federal Reserve’s
unconventional monetary policy announcements. First, the Federal Reserve’s Federal Open
Market Committee (FOMC) announcements of Quantitative Easing (QE) policy are treated as
shocks to Indonesia government bond yields. The event study results show that the bond yields in
Indonesia market decline sharply around that time especially during the first round of Quantitative
Easing (QE1) policy announcement periods, which is similar to what had happened in U.S. bond
market. Second, the Indonesia government bond yields data is fitted to the Dynamic Nelson-Siegel
(DNS) yield curve model and is computed using regression on the U.S. 10-year treasury yield
changes to Indonesia government bond yield to find how strong is the relationship between
Indonesia bond market and U.S. bond market. The results show that the response of U.S. 10-year
treasury yields affects the short-term and long-term factors of Indonesia bond yield. Third, using
Christensen and Rudebusch(2012) method (The response of interest rates to U.S. and U.K.
quantitative easing paper) to investigate the reasons behind the declines of the Indonesia
government bond yields during the Quantitative Easing announcements period, the Indonesia
government bond yields data are then fitted to an Arbitrage-Free Nelson-Siegel (AFNS) model.
The AFNS decomposition model output shows that the declines in bond yields primarily because
the sharply decline of expected target rate component, not because of the reduced term premium.
Thus, realizing the U.S. policy announcements may bring spillovers to Indonesia bond market,
Indonesia central bank might have shielded the Indonesia economy by taking the necessary
monetary policy that contributes to lowering the short-term interest rates expectations.
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Chapter 1 Introduction
1.1 Background
During the 2008 global economic recession, the U.S. Federal Reserve lowered the
short term interest rate to the zero-lower-bound (ZLB) and kept the yields on low
level. However, when this zero-bound interest rate policy failed to stimulate U.S.
economy, Federal Reserve decided to launch unconventional monetary policy called
Quantitative Easing (QE) by purchasing private assets to pump money into the
financial system, to extend credit to business and industry and to encourage
consumption.
Global economic linkages are intensified in the form of trade and financial flows.
Given the large and structured U.S. financial markets, the U.S. monetary policy
shocks transmission may affect the emerging economies financial market stability,
although the QE programs are originally meant to stabilize the U.S. local economy.
The news announcements of U.S. monetary policy may have affected the asset price
movements in emerging market countries. This study focuses on the cross-country
shock transmission impact of U.S. Federal Reserve’s unconventional monetary policy
on Indonesia government bond yields around the U.S. news announcement dates.
An event study methodology is used to capture the bond yields changes after U.S.
QE announcements, where the U.S. Treasury yield fell significantly. Using the same
event study methodology for Indonesia bond market, the Indonesia government bond
yields show the declines as well. Within one day to two days after the announcements,
the Indonesia government bond yields drops significantly, suggesting that there are
some signaling effects from the U.S. QE announcements due to the financial linkages.
QE announcements may provide some information about the U.S. economic
condition. U.S. Federal Reserve purchase of the assets may lower the bond supply,
thus lower the term premium due to higher bond price. On the other hand, the decision
to lower interest rates may show that the future economic condition is looming and
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the long-term yields may fall. The announcement could have been taken as a signal
about the deepening economic crisis in the U.S. that may lead to the capital outflow to
Indonesia market due to higher interest rates of Indonesia bond yields. Therefore, the
QE funds are expected to bring capital outflows to Indonesia. Since the QE funds
target the risky assets, the assets that exist in Indonesia can be one of the parking
fund's objectives. As shown in Figure 1, there were significant inflows of fund to
Indonesia after the QE programs started. The stock market returns were positive and
the rupiah was strengthened due to the purchasing of government bonds by foreign
funds. But, along with it, the risk of our capital markets also increased, and the
incoming funds were vulnerable to fluctuation interest rate changes and there would
be times for some profit taking by investors.
Figure 1 Foreign Holdings in Indonesia LCY Government Bonds
Most of the changes in Indonesia economy were captured during the early
phase of QE1, as shown in Figure 2. Indonesia annual growth rate (GDP), exchange
rate, inflation rate, 10-year government bond yield, and interest rates declined sharply
while the foreign exchange reserves, external debt, money supply, capital inflow rate,
and current account increased. During the QE2 period and QE3 period, the economic
conditions in Indonesia mostly followed the previous trend and quite stable.
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Figure 2: The Indonesia economic data during QE periods
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Although the financial markets condition in Indonesia were growing at fast pace,
the Indonesia bond market which is largely dominated by government bonds is still
small and under-developed. The transmission channels of the QE may affect the
Indonesia market through portfolio-balance channel and/or signaling channel.
Through the portfolio balance channel, the QE announcements involve the private
assets purchase by the government that reduce the bond supply, lower the term
premium, and increase the chance of moving the fund to foreign market with higher
yields. How big the effects of U.S. monetary policy shocks are depend on the
domestic economic conditions of Indonesia financial market itself and the swift policy
responses taken by Bank Indonesia to stabilize the market volatility and to control the
market liquidity, because the spillovers from macroeconomics news are mostly
targeting the short-term investments. This global liquidity channel may have impacted
developing and emerging market economies. The QE programs may bring capital
flows to Indonesia that led to appreciation of local currency, which weakened the
export competitiveness. However, during the crisis, there were several central banks
besides the US Federal Reserve, such as the Bank of England (BoE), the Bank of
Japan (BoJ), and European Central Bank (ECB) that brought the level of interest rates
to almost zero. BoJ and BoE even launched their QE programs. Those global events
generated debate about the impacts on the other advanced and emerging countries.
Instead of relying on the changes of the Indonesian economic indicators to
measure the U.S. QE policy impacts, this paper focuses on the news announcement
shocks by studying the abnormal movements of Indonesia government bond yields
around the U.S. QE announcements dates, to eliminate the conflicts with the impact of
other global economic events. To compute the cross border financial linkage between
the U.S. bond market and Indonesia bond market, some interest rate models are
constructed using the Dynamic Nelson-Siegel methodology. The Indonesia
government bond yields data are fitted to the Dynamic Nelson-Siegel (DNS) yield
curve model and is computed using regression on the U.S. 10-year treasury yield
changes to Indonesia government bond yields. Through the signaling channel, the QE
announcements, when the Federal Reserve through QE announcement maintains the
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low-level of future interest rates, the difference in yields between U.S. bond market
and foreign bond markets may bring capital flows into the foreign bond markets.
Finally, to further analyze the transmission channels of this U.S. monetary policy
shocks on Indonesia bond yields, the Arbitrage-Free Nelson-Siegel models are used to
decompose the bond yields changes to the expected future monetary policy and its
associated term premium. One may find that the QE fund to Indonesia may lower the
bond supply, thus lower the term premium. However, the decomposition results
generally indicate that what contributed the most to the decline of the bond yields are
the low expectation of future monetary policy and stable term-premium value. This
finding indicates that the central bank has crucial control over the market information
to apply the appropriate monetary policy and regulations.
1.2 Literature review
Existing papers in the literature on the effects of U.S. QE policy have different area of
study and are using different methodology and economic models. Gagnon, Raskin,
Remache, and Sack (2011) study the impacts of U.S. QE programs on domestic bond
market and conclude that QE1 programs were able to reduce long-term interest rates
by almost 1% and estimate that the implied effect of QE2 would be to reduce
long-term interest rates by around 0.25%. Similar research by D’Amico and King
(2012), Hamilton and Wu (2011) shows that while the QE2 program will not reduce
the overall interest rates the yield curve will be flattened by the lower long-term
interest rates. These U.S. domestic studies leads to the study of Peter Morgan (2011),
Fratzscher, Duca, and Straub (2013) and Cho, Dongchul and Rhee, Changyong (2013)
that examine the impact of QE on global markets through capital outflows as the most
direct transmission of the QE program to emerging markets. They conclude that most
of the impacts happened during the QE1 period.
Some other literatures study the news announcements impact of the QE policy.
Andritzky, Bannister, and Tamirisa (2005) study the emerging bond markets reaction
to macroeconomic announcements and conclude that global bond spreads indeed give
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respond to changes in global interest rates announcements and U.S. interest rate
announcements are expected to lower the spreads of emerging market bonds. They
find that the QE1 policy is effective in lowering sovereign yields while the QE2
programs have little impact on global yields. This finding suggests that Indonesia
bond market may also react to the macroeconomic announcements. Some evidence
from Asian Development Bond market news shows that during the QE2 period, with
the U.S. credit rating downgrade by Standard and Poor’s (S&P), the capital inflows
and FDI to Indonesia kept surging. In the mid-2012, following the ratings upgrade by
Standard and Poor’s (S&P) to Indonesia credit rating and the announcement of
stimulus measures by the Federal Reserve, there were some foreign fund flows
coming to the Indonesia bond market. Andersen, Bollerslev, Diebold, and Vega (2007)
examine some futures dataset of U.S., German, and British stock, bond and foreign
exchange markets, and suggests that U.S., German, and British bond markets react
strongly to U.S. macroeconomic news.
The term structure modeling used for this thesis come from Nelson Siegel (1987)
model and its extensions which are well-known for their parsimony characteristics.
Svensson (1994) extended the model by making it more flexible by adding the second
curvature, and Diebold Li (2005) made the model dynamics. Diebold, Rudebusch,
Aruoba (DRA) (2005) define the model to capture macroeconomic variables.
Christensen, Diebold, Rudebusch (2011) construct Arbitrage-Free Nelson-Siegel
(AFNS) model, including its variations that also extend Svensson model, the
Arbitrage Free Generalized Nelson Siegel (AFGNS) model. Favero, Niu, Sala (2012)
and Niu, Zeng (2012) continue the work of Christensen, Diebold, Rudebusch (2011)
by working on the discrete time framework of AFNS model and the decomposition to
find the risk premium. Kim Wright (2005) and Cochrane and Piazzesi (2008) propose
the affine model that capture the bond risk premia characteristic, and its
decomposition into forward rate that corresponds to expected interest rate and risk
premium components. Christensen and Rudebusch (2013) specifically study the
impacts of QE policy announcement in U.S. and U.K. using AFNS models and
decompose the AFNS models output into expectation policy and term premium to
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analyze the QE transmission channel, both portfolio balance channel and signaling
channel, for each country. Their results suggest that in the U.S. market, the QE
announcements effect was to lower the policy expectations, while in the U.K. Market,
the, QE announcements effect was driven by the decrease in term premiums.
Christensen and Krogstrup (2014) conduct a similar study for the unconventional
monetary policy in Switzerland, also using the AFNS models. Some other literatures
that focus on the QE transmission channel are from Gagnon et al. (2011), D’Amico
and King (2010), Hamilton and Wu (2012) that examine the cross-country QE
transmission channel that affects the capital flows. Bauer (2013) highlights the
importance of the signaling effects of Federal Reserve bond purchases that lower
expected future short-term interest rates in the U.S.
1.3 Structure of the Paper
The outline of the paper is organized as follows. Chapter 1 defines the background of
the research by reviewing the global context in which the QE policy may have effects
on the declining bond yields in the U.S. bond market and Indonesia bond market
following the announcement dates. This chapter also includes some reviews of the
related literatures that support the research. Chapter 2 presents the description of the
identification procedure developed for this study, starting from the event study
methodology to analyze the QE impacts on bond yields, followed by the theoretical
framework and some basic concepts of yield curve modelling, the DNS model and the
AFNS model. Chapter 3 starts with the event study results explanation before
outlining the data and methodology of the empirical study to select the most suited
models fitted to yield curve data. Parameters estimation, performance evaluation, and
yields decomposition method are reviewed in this chapter. Chapter 4 presents the
empirical study results, the DNS parameters estimation results, the yields
decomposition using AFNS model, and closed by the discussion of the results.
Chapter 5 reviews the main findings, supported data, and conclusions, followed by
some ideas for future research projects.
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Chapter 2 Theoretical Framework
A yield curve or an interest rate model describes the evolution of future interest rates.
The uncertainty of future interest rates attracts analysts to model the yield curve and
study the movement behavior. Fixed income managers analyze the behavior of
interest rates movement for better understanding of financial market condition while
central banks macroeconomists study the yield curve behavior before taking monetary
policy actions. By identifying the yield curve movement, economists may have some
intuition on the current and future bond market condition to identify the current
economic conditions, i.e. through the shapes of yield curve, or to measure the effects
of macroeconomic news, i.e. Federal Reserve QE announcements, on Indonesia bond
market. The yield curve modeling is largely divided into two parts, the Affine Term
Structure Model (ATSM) that imposes the arbitrage free property to the model and the
Reduced-form model. The Dynamic Nelson-Siegel model is chosen as a
representative of the reduced-form model for this study due to its parsimony principle,
which is easier to use and also is known to have a better empirical result.
This chapter starts with the event study methodology to analyze the QE impact on
U.S. and Indonesia bond yields. The second part of this chapter covers the DNS
model specification and its usage to identify the effect of U.S. QE policy on Indonesia
government bond yields. The last part of this chapter introduces the AFNS model
specification and its term premium decomposition to assess the cross-country effect of
U.S. QE policy in Indonesia.
2.1 The DNS Model
Through the yield curve shapes, one may identify the current and future expectation
of a bond market. During the economic booming, the yield curve shape will be
upward slopping, where the future interest rates is expected to get higher. During the
recession, the yield curve shape will be downward slopping, showing the future
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interest rates may be less than current interest rates. The curvature shapes indicates
the transition period.
The construction of yield curves actually depends only on a small piece of bond
price that available on the market. Researchers must use a number of factors to
summarize and compute the whole yield curve using bonds with different maturities.
Researchers that have studied the yield curve movement found that changes in the
shape of the yield curve are attributable to a small number of unobservable factors.
Litterman and Scheinkman (1991) introduce a three factor model that which
correspond to level, steepness, and curvature movements in U.S. bond market that fits
well to explain almost all variations in bond returns. A popular approach among the
researches is the Nelson-Siegel model that estimates the yield curve by using a
parametric function of bond yields and time to maturity. Yield curve models used for
this study are derived from the Nelson-Siegel family models due to the parsimony and
tractability, started from Nelson-Siegel (1987) model that is able to represent the yield
curves shapes: flat, slope, and curvature shape. Nelson-Siegel define the yield rate
curve model as



 


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





 e
eey 11)( 210
(1)
where y(τ) represents bond yields with τ time to maturity, β0, β1, β2 represent
long-term factor, short-term factor, and medium-term factor (curvature), and λ is a
constant. β parameters need to be estimated from the observed bond yields y(τ).
Svensson (1994) extend the Nelson-Siegel model by adding two additional parameters
to account for second curvature, to bring more flexibility to the yield curve.
These kinds of Nelson-Siegel model can only be used to fit a cross section of
yield at one time point. The solution to this static model occurs under the Dynamic
Nelson-Siegel (DNS) model that is introduced by Diebold-Li (2005)
Diebold Li model allows the factors Lt, St, Ct to vary over time and making it
dynamic. The model is given by


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